THE 6rst step in calibrating a tuning-fork is to determine its rate of decrement and for our purpose the number of seconds required for its amplitude to diminish by one-half. In a previous paper I described a method of observing directly the decrement in amplitude by means of the microscope, for forks ranging from 16 to 1,024 cycles per second. I find it can also be done by a comparatively simple optical method.
A small concave mirror (as used for galvanometers) is fixed on the outer side of one blade of the tuning-fork close to the tip, and a counter-weight on the other. The fork is fixed in a firm vice and a light is directed on to it from a spot-light or, if more convenient, from the otologist's own bull's-eye lamp, unfrosted and fitted with a metal or cardboard diaphragm with a central perforation i mm. in diameter. The light is directed on to the mirror and from it is reflected, as a luminous dot, on to a sheet of cardboard. When the fork is set in vibration the dot changes into a vertical line ( fig. 1 and fig. 2a ) which shortens more or less rapidly, the time required for it to shorten from any length to half that length being ascertained by means of a stop-watch. On the cardboard are ruled two diverging lines and these are joined by vertical lines, say j, 1, i, and 1 in. in length. The board is placed so that the vertical line of light is over one of the longer lines, say the one measuring 1 in. (fig. 2b ); then the stop-watch is started, and when the line is reduced to i in. exactly (measuring by the centre of the rounded " knob" at each end) the board having been moved along until the bright line falls on the i in. line, the stop-watch is stopped and the " half-amplitude" time is ascertained ( fig. 2c ). Larger ampli-tudes should be avoided as the law of isochronous vibration applies only to small ones. It is well to repeat the process several times and take the average, using, when possible, different lines (say 1 in. to i in. and 2 in. to 1 in.).
For the highest pitched forks, 2048 and 4096, another method is available. The observer stands with his ear at say six feet from the vibrating fork and then slides towards it, keeping the loudness at the same degree till he is three feet from it. The number of seconds required for this gives the half-amplitude-time, as described in my former paper. c.-The same whlell sto))ing the coulit, i.e. at half-amiiplittide. Subtract a second time the same figure from the remainder and we get the numhber correspondiny to the )ercentage for a deficit of 2 seconds, Subtract a third time and we get the same for 3 seconds, and so forth. ., ,, 3% 9, ,50/ In a blank chart with vertical columns graduated for percentages, one for each fork, mark the figure 1 (one second) in the column for c2 at the level of 55%, figure 2 at that for 30% and so on.
To obtain the percentage of " hearing-power" for that fork we have, therefore, only to put a mark on the figure of the deficit of" hearing-audition" in seconds.
For other forks the same process is carried out and their columns graduated in the same way.
For the set of forks which I use, the blank chart is numbered as below: To illustrate the practical use of this chart the second of the two below shows the true percentage of hearing-power arrived at as above described in an actual case, while the first gives the erroneous results obtained by charting merely the shortage in duration of hearing for the forks. Sq 0 A chart devised by my secretary, Miss Dickson, can be prepared with very much less calculation, as in the accompanying table. In the first column is given the fraction or multiple of half-amplitude-time of the fork (" H.A.T."), and in the second the corresponding percentage of hearing-power (all percentages being given to the nearest whole number). Thus, deficit to the extent of the half-amplitude-time is equivalent 
